Knowledge related to land-use management impacts on the Baltic Sea ecosystem is limited. The constant release of pollutants into water bodies has resulted in water quality degradation. Therefore, only the innovative approaches integrated with research will provide accurate solutions and methods for proper environment management and will enable understanding and prediction of the impacts of land-use in the Baltic Sea region. Modelling approaches have become essential to address water issues and to evaluate ecosystem management. There are many water quality models, but only a few work in the operational mode and only some of them can be used as an interactive tool for environmental management to assess the impact of pollution on water quality. This study presents a new approach for investigating the influence of pesticides and nutrient fluxes from agricultural holdings and land-use
Introduction
The Baltic Sea is an inland sea bordered by intensive agricultural areas of the surrounding developed industrial countries [1] . Its catchment area is fourfold larger than the sea itself [2] . Due to anthropogenic pressure and a positive water balance, the Baltic has become one of the most polluted seas in the world. The main pathways of chemical substance flux to the region are rivers, along with other sources such as atmospheric deposition, diffuse runoff from land, industrial waste, shipping accidents, and wastewater treatment plants [3] . Additionally, submarine groundwater discharge (SGD) has recently been recognized as an important chemical substance source to the sea [4] [5] .
Increased loads of nutrients cause different kinds of water deterioration, such as eutrophication, hypoxia, and anoxia [10] . Nutrients discharged to the Baltic Sea originate mainly from anthropogenic activities in the catchment area. Agriculture and managed forestry cause 60% of the waterborne nitrogen and 50% of the waterborne phosphorus inputs to the sea [11] . The Baltic Marine Environment Protection Commission-Helsinki Commission (HELCOM) recommended several actions to reduce nutrient flux to the Baltic that resulted in a regular decrease from the late 1980s, but nutrient concentrations are still relatively high, and eutrophication remains one of the most serious threats to the Baltic [12] . The health of the Baltic ecosystem also suffers from increased concentrations of other pollutants, such as metals and organic compounds [13] .
Although access to clean and drinkable water is a prerequisite for a healthy life, the constant release of pollutants into water bodies has resulted in water quality degradation. To limit this situation, water quality models are used as research tools. Several actions and projects have been developed to solve the environmental problems of the Baltic Sea (e.g., Reduction of Baltic Sea Nutrient Inputs and Cost Allocation within the Baltic Sea Catchment-RECOCA, BONUS+ project) and other areas worldwide. The development of integrated approaches such as monitoring measures and modelling have become important tools not only for understanding the processes taking place in both inland and marine ecosystems but also for evaluating the impact of various land-use and climate scenarios on water quantity and quality at the basin scale [14] .
Surface water models, groundwater models, and Baltic Sea ecosystem models and operational environmental systems are briefly discussed below.
Surface Water and Groundwater Models
The division of hydrological models in Western literature, in which the applied mathematical dependences of processes within the catchment were assumed as the criterion for division. On this basis, three main groups of models have been distinguished [16] : parametric, statistical, and deterministic. Parametric models are based on the characteristics of a given basin or its part by means of numerical parameters. This group is considered historically the first type of model. It was initiated by the SWM model and its continuation of HSPF. So far, many hydrological models of this type have been created, i.e., HEC-1, STORM, CREAMS, ANSWERS, or SWRRBWQ [15] . There is also an extension of parametric models (models with distributed parameters), consisting of the representation of the basin as an area divided into elements of any shape and surface. The division may take place on the subbasins or by applying a homogeneous or heterogeneous network of polygons that divide the entire catchment.
The group of statistical models [15] [16] is characterized by a completely different approach to hydrological modelling. The basic assumption of such a model is an unknown phenomena occurring in the catchment. The result of the model's operation is elaborated on the basis of historical data analysis. In the case of inflow-outflow transformation itself, data on precipitation and outflow from the basin are analyzed.
The latest group of hydrological models are deterministic models. They are based on physical phenomena occurring in the catchment. The output values are calculated based on the mathematical representation of these phenomena. In the case of such an approach, spatial catchments are divided into small areas for which physical phenomena occurring in these areas can be considered homogeneous. The division takes into account both the spatial distribution of atmospheric phenomena and the characteristics of the catchment with its shape and coverage. In addition, it does not require historical data to work properly. structures on coastal waters of the Baltic Sea. Called WaterPUCK, this method will enable calculation of the sufficient amount of fertilizers, investigation nutrients, and pesticide sources and model: the fate and distribution of nutrients and pesticides in the surface water and groundwater; loads of pollution to surface water and groundwater; fluxes of nutrients via submarine groundwater discharge (SGD) to the Baltic Sea coastal environment; the processes and mechanisms influencing the persistence of nutrients in the environment; and predict the changes in land use and climate change influence on the Bay of Puck ecosystem.
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The accuracy of the model depends on the number of physical phenomena considered describing physical processes in catchments. Because not all phenomena have been known until now, new deterministic models are still emerging, taking into account the current state of knowledge in hydrology. We can distinguish following deterministic models: SWAT, WASP, MIKE SHE, PRMS, Xin'anjiang, WASH123D, MEDIFIS, BAYMOD, and CASC2D [15, [17] [18] [19] [20] .
Currently, the development of hydrological models is mainly aimed at increasing the number of tasks for which models are to be used. The developed models are based mainly on physical phenomena (deterministic). In addition, more and more emphasis is put on the automation of the process of obtaining input data for models (GIS techniques), of which the numerical terrain model is the most important.
In addition, there is a study made by Tuoyo Adu et al. [21] with a review of 10 non-point source models, namely: AGNPS, ANSWERS, CREAMS, SWRRB, HSPF, SWAT, EPD RIV1, DMA, CMBA, and MA, giving consideration to their nature, components, area of use, strengths, and limitations. This review indicated that hydrological processes and mechanisms involved in the movement of non-point source pollutants have not been completely developed in these models [21] .
Ecosystem Models of the Baltic Sea
Due to emissions from the large population in the catchment area, eutrophication has become a large environmental problem in the Baltic Sea during recent decades. The increased nutrient concentrations cause increased biomass production and consequently increased sedimentation of organic matter and decreased oxygen concentrations driving the extension of hypoxic bottom areas. In marine ecosystems, coupled physicalbiochemical models are considered to be an important step toward understanding the functioning of the environment and predicting changes due to different stressors, such as pollution and climate change [1] . There are several coupled physical-biogeochemical Baltic Sea models working either in an operational mode or being used for long-term simulations of biogeochemical cycles.
The Baltic Sea long-term large-scale eutrophication model (BALTSEM) [22] [23] is a time-dependent ecosystem model developed by BNI Sweden and available through the Nest Decision Support System. BALTSEM simulates seasonal ecosystem dynamics driven by all the major transport mechanisms and nutrient biogeochemical fluxes in the Baltic, which is presented as a chain of 13 highly vertically resolved but horizontally averaged water columns and underlying sediments. All the major aspects of the Baltic ecosystem, such as eutrophication, food web dynamics, fishery, susceptibility to pollutants, and biodiversity, as well as their responses to climate change, are both affected by and reflected in the nutrient biogeochemical cycles.
The ecological regional ocean model (ERGOM) [24] is a biogeochemical model developed at Leibniz Institute for Baltic Sea Research in Warnemuende, Germany. It incorporates the nitrogen and phosphorus cycle. Originally developed for the Baltic, the model is specifically strong in representing processes related to hypoxia and anoxia. However, due to the generality of the processes described, the model can be also used for other seas and is also used for modelling the biology of the Benguela upwelling system. ERGOM is free software and has users in several institutes and universities around the Baltic.
The Swedish coastal and ocean biogeochemical model coupled to the Rossby Centre ocean circulation model (RCO-SCOBI) [25] [26] was developed by the Swedish meteorological and hydrological institute (SMHI) in Sweden. The model is used to study the influence of climate change and human activities on biological and chemical processes and the cycling of nutrients in the seas surrounding Sweden and to support decision makers for marine environmental conservation. The SCOBI model handles dynamics of nitrogen, oxygen, and phosphorus, including inorganic nutrients, nitrate, ammonia, phosphate, and particulate organic matter consisting of phytoplankton, detritus, and zooplankton.
The 3D coupled ecosystem model of the Baltic Sea (3D CEMBS) [27] [28] originates from the community climate system model/community earth system model (CCSM/CESM) coupled global climate model but has been downscaled and adapted for the Baltic Sea domain and further developed at the Institute of Oceanology, Polish Academy of Sciences. It is a z-level coordinates, general circulation ocean model that solves the 3-dimensional primitive equations for stratified fluid using the hydrostatic and Boussinesq approximations. 3D CEMBS is configured at approximately 2.3 km horizontal resolution (1/48°). Vertically the model grid has 21 irregular layers. Currently the model is used in an operational mode providing 48 hr forecast of hydrodynamical and biogeochemical parameters (cembs.pl). Results from 3D CEMBS serve as a boundary condition for the EcoPuckBay model. RCO and BALTSEM both have their open boundary in Kattegat, while ERGOM and 3D CEMBS have their boundary in the western Skagerrak. The ERGOM, RCO-SCOBI, BALTSEM, and 3D CEMBS models are similar in that they handle dynamics of nitrogen, oxygen, and phosphorus, including the inorganic nutrients, nitrate, ammonia, and phosphate (and also silicate in BALTSEM and 3D CEMBS and inorganic carbon in ERGOM), and particulate organic matter consisting of phytoplankton (autotrophs), dead organic matter (detritus), and zooplankton (heterotrophs). Primary production assimilates the inorganic nutrients by three functional groups of phytoplankton, diatoms, flagellates, and others, and cyanobacteria. Organic material may sink and accumulate in the model sediment as benthic nitrogen and phosphorus (and silicate in BALTSEM and 3D CEMBS).
In brief, the key differences between them can be described by: -Differences in treatment of dead organic matter: one state-variable for each nutrient vs. a single variable with constant N/P ratio. -Differences in parameterizations of P sediment dynamics, in particular redox dependent P processes. -Resuspension and sediment transport: mechanistic description (from waves and currents) vs. simple parameterization. -Different vertical and horizontal resolution.
Operational Systems
According to the existing literature, many of the presented solutions have been applied to both the Baltic Sea catchment area and the Baltic Sea.
One of them is CRIS (cris.ietu.katowice.pl) -an integrated information system to support water management in the river catchment developed in the Institute for Ecology of Industrial Areas (IETU) in Katowice. This model is able to identify the impact of anthropogenic factors such as: land use, water consumption, wastewater discharge, and atmospheric deposition of pollutants on the balance and quality of water in the catchment area, as well as determine the impact of changing weather conditions on circulation of water in the catchment.
Another worth mentioning is eutrophication.eu, developed by the Swedish national agency SMHI within the SWITCH-ON project. This interactive service is an analysis and scenario tool to visualize and calculate nutrient status in European water bodies and estimate the effects of remedial measures. The showcase application visualizes results from the E-HYPE water quality model, describes nutrient transport across Europe, and allows for on-the-fly evaluation of scenarios. Historic and/or real-time data are provided from E-HYPE to clients performing large-scale water quality assessments, or as input data to oceanographic models and other downstream services.
These products, however, are not as interdisciplinary and complexed as implemented WaterPuck service, covering only a selected part of the pollutant transportation routes or its concentration. WaterPuck, on the other hand, investigates transport of fertilizers (among others) from the moment they have been used on the farm, following its ground and surface water propagation until it reaches the open waters and further by using a coupled physical and biogeochemical model of the Bay of Puck.
Integrated Service WaterPUCK
Therefore, usage of the presented tools needs to be integrated and go beyond examining single issues, species, or ecosystem functions in isolation. In this study, we present a new approach, Service WaterPUCK, for investigating the impact of pesticides and nutrient flux from agricultural holdings and land-use structures on the coastal waters in a case study on the Bay of Puck in the Baltic Sea (Fig. 1) , which will enable an understanding and prediction of the impacts of land use and climate change in the Baltic Sea region.
Our research seeks to develop a non-point source pollutant model that would not only adequately and effectively simulate non-point source pollutants in water bodies, but will also be easy to assess and be userfriendly and time-efficient.
Research Area WaterPUCK
The Puck District and the Bay of Puck are examples of a region where sustainable growth and management is a challenging task due to the region's complex structure [32] . The Bay of Puck is an inner basin of the Bay of Gdansk, which covers an area of approximately 40,000 ha. Its inner part is a shallow (average depth of 3 m), sandy sea grass bed, while the outer part's average depth is 20.5 m. The Bay of Puck's salinity ranges from 3 to 7 and is known as a nursery ground and breeding area for a number of fish and bird species. The bay contains several types of habitats (from muddy to stony bottom) located at a variety of shore types (i.e., sandy beaches, gravel beds, stony outcrops, clay cliffs, vegetated river mouths, etc.). The Bay of Puck is protected as a Natura 2000 site under both the birds and habitats directives. It is also a designated Baltic Sea Protected Area, and its inner waters are part of the Coastal Landscape Park [30] . The area has also been subjected to strong anthropogenic pressure. The main sources of pollution for the Bay of Puck are rivers [29] , SGD [5] , atmospheric deposition, and point sources, while the coastal ecosystem controls the biogeochemical transformations of P and N compounds (e.g., phosphate, nitrate, dissolved organic nitrogen, etc.) through close coupling between water and sediments [29] . Puck District is one of the largest municipalities in the Pomeranian Voivodeship, situated in the northern part of Poland at the southern coast of the southern Baltic Sea. The district has numerous rivers and springs, such as Płutnica, Reda, Czarna Wda, Gizdepka, and Błądzikowski channel. The district is mainly an agricultural area; however, dynamically growing tourism (mainly due to water sports and beautiful beaches) and the agritourism sector have started to play an important role in the area. Therefore, the main source of the inhabitants' incomes comes from agriculture, fishing, and tourism. The strategic actions and policy of the authorities of the district involve sustainable growth of the area; improving both the economy and the environment; respecting Natura 2000 legislation; and realizing international commitment to the European Union and European legislation, including the Water Framework Directive, the Marine Strategy Framework Directive, the Habitats Directive and the Baltic Sea Action Plan.
Description of WaterPUCK Service
The proposed approach, called WaterPUCK, is an innovative and complex method that enables researchers to identify the sources of nutrient and pesticide pollution, understand the main mechanisms responsible for the transport of these pollutants in surface and groundwater, calculate their flux via rivers and SGD, and directly assess the influence of pesticides and nutrient flux on the Bay of Puck ecosystem, including the creation of scenarios projecting the effects of changes in land use on chemical loads from the Puck District that are transported via surface and groundwater to the Bay of Puck.
WaterPUCK will combine several different components -such as data collection, determining environmental pressure indicators, retrospective analyses of existing monitoring data sets, in situ measures, and the application of various models -to estimate the main mechanisms and threats responsible for the transport of pollutants from the agricultural holdings and land-use structures to the surface and groundwater. WaterPUCK also has the potential to predict environmental changes in the district and the bay ecosystem.
WaterPUCK will integrate several models (Fig. 2 ), such as a surface water model based on SWAT [14, [31] [32] [33] [34] [35] [36] , a groundwater flow model based on MODFLOW [37] , a 3D-ecohydrodynamic model of the Bay of Puck called EcoPuckBay based on the POP code [27] [28] [38] [39] , and an agriculture calculator called CalcGosPuck [40] . WaterPUCK will include several capabilities described in the following sections.
Collecting Environmental Samples and Data
WaterPUCK will determine environment pressure indicators -in particular on surface and groundwater from nearby farms situated in the district -in relation to dispersed (i.e., lost in the process of agricultural production) loads of nitrogen, phosphorus, and pesticides. It will also perform environmental sampling for analyzing particulate and dissolved nutrients; pesticides; temperature; potential redox; pH; and concentrations of dissolved inorganic carbon, DOC, Mn, Ca, Mg, and Na in high resolution in respect to land use and cover. Denitrification in soils, groundwater, and SGD-impacted sites will be measured by means of membrane inlet mass spectrometry, which is the best method currently available [41] .
Surface Water Modelling
Surface water modelling will include the preparation of an innovative and complex hydrological model, including meteorological data such as precipitation, wind, temperature, and atmospheric pressure. The proposed solution will be based upon real-time observation (i.e., a local weather station) and also on short-term weather forecasts. The hydrological computations are performed with the SWAT software. The transformation of precipitation data into surface runoff will be achieved with the Soil Conservation Service (SCS) curve number (CN) procedure through the accumulated runoff volume and the time of concentration, or the time from the beginning of a rainfall event until the entire sub-basin area is contributing to flow at the outlet. Therefore, all data on land use and land cover will be analyzed. The cycle and transportation of nutrients and pesticides will be modelled using the SWAT. The SWAT covers sedimentation in surface and groundwater, and it also includes snow cover in the transportation model. Additionally, nutrient and pesticide transport will be taken into account. Finally, water quality parameters will be computed, including the amount of algae, dissolved oxygen, and carbonaceous biological oxygen demand entering the main channel with surface runoff. The whole chemical model will be bound with the observations and forecasts. The nutrient and pesticide migration step will be based on SWAT software, which will model the complete nutrient cycle for nitrogen (i.e., nitrification and denitrification, atmospheric deposition, fixation, leaching), phosphorus (i.e., mineralisation and decomposition) and carbon as well as the washoff and degradation of any pesticides applied in hydrologic response units. This requires identification and verification. The transformation of precipitation data into surface runoff is achieved with the SCS CN procedure based on the accumulated runoff volume and the time of concentration.
Groundwater Modelling
Groundwater modelling will be based on MODFLOW, which is the most widely used code for simulating groundwater flow and has been validated in hundreds of applications in many countries, including Poland. PHT3D is one of the most versatile packages for simulating the transportation of dissolved substances undergoing chemical reactions. Groundwater modelling will include an analysis of the available geological and hydrogeological data, the development of a conceptual scheme of groundwater circulation, the elaboration and calibration of a numerical model using MODFLOW code, the acquisition of data on nutrient and pesticide concentrations in groundwater, and the elaboration and calibration of a numerical model of contaminant transport using PHT3D code.
Submarine Groundwater Discharge and Associated
Chemical Flux Assessment
The best available approach based on in situ measurements of chemical concentrations and flux and extrapolations for the study area will be used. Usually, information regarding the magnitude, chemical species composition, and stoichiometry of nutrient loads to marine environments is largely based on nutrient concentrations measured in surface water discharge sites, in groundwater collected from monitoring, and in water supply wells distributed throughout the watersheds. However, such an approach does not address the substantial biogeochemical complexity within the system. A fundamental problem with using well sampling to estimate chemical flux to estuaries is that the groundwater chemistry measured at some distance from bays is unlikely to be representative of the groundwater at the time that it discharges to the estuary. Biogeochemical processes in the aquifer and in the seepage zone can profoundly alter the loads of substances to the coastal aquifer; therefore, intense SGD measurements will be made within the project proposal in order to obtain the representative chemical substances flux. The obtained results will be included in the EcoBayPuck model.
CalcGosPuck Establishment
The calculator will be working as an independent application to calculate the discharge of pollution from agricultural holdings to the surface and groundwater, but it can also serve to calculate the nutrient distribution at the agriculture areas and estimate the processes that impact the productiveness of fertilizer usage at different sites. Generally, designated research indicators of pressures farms on water quality will be obtained, such as livestock density; consumption of nitrogen fertilizers; consumption of phosphate fertilizers; arable land and orchard consumption of plant-protection active substances; nitrogen and phosphorus surplus; concentrations of total nitrogen, total phosphorus, nitrogen nitrate, phosphorus phosphate, and pesticides in the water; and concentrations of pesticides in soil. CalcGosPuck will help to improve and plan fertilizer usage by farmers in order to obtain the best harvest policy and raise awareness.
Developing the EcoPuckBay Model
EcoPuckBay will be a three-dimensional ecohydrodynamic model of high vertical and horizontal resolution that assimilates in situ data measurements and takes into account the time/space variation of pesticide concentrations. EcoPuckBay will determine the spatiotemporal changes in the quality of marine waters in respect to specific pollution indicators. EcoPuckBay will be based on the POP code and will consist of hydrodynamic, biochemical, and pesticide modules. It will be a z-type model, meaning that the thickness of each layer will be identical for every cell and will be driven by the meteorological data. It will also be able to assimilate data from measurements. At the seashore, data from SGD measurements will be used as boundary conditions along with the river discharge data. From the side of the open sea, boundary conditions will be fed from the 3D CEMBS model. The hydrological part of the model will describe the behaviour of a stratified basin by solving spatial derivatives in the spherical coordinates using the finite element method. It will be able to solve momentum, continuity, and hydrostatic equations; equations of state; and tracer transport equations.
It will be responsible for calculating parameters such as water temperature, salinity, and currents. The biochemical model will consist of a set of variables such as nutrients, phytoplankton, zooplankton, dissolved oxygen, and organic matter. Each of these variables will be calculated with a second-order advection-diffusion, partial differential equation. The presented equation (1) describes the rate of change in the concentration of the variables in time and space, taking the source and loss functions into account:
… where S is each model variable, V (u, v, w) is the velocity vector, ws is the sinking velocity of pelagic detritus, K z and K xi are vertical and horizontal turbulent diffusion coefficients, and F S is the biogeochemical source-sink term. F S describes possible sources and losses of the diffusing substance in the space being studied, which is determined from knowledge of biogeochemical processes occurring in the marine environment and their mutual relations. The change in pesticide concentration will be calculated based on a similar equation. The pesticides are mainly introduced to the environment by being discharged from rivers and groundwater, and they are subjected to the process of sedimentation and bioaccumulation.
WaterPUCK Service Development
WaterPUCK will merge all models and result in an integrated innovative tool that enables simulations and the creation of scenarios and projects the effects of changes in land use on the loads of chemicals being transported through surface and groundwaters to the Bay of Puck.
The creation of the WaterPUCK Service structure will be based on two main tasks: 1) Development of an information system for the WaterPuck project, including development of system requirement specifications, system design (data model, ETL tools, data management tools, data extraction tools), IT infrastructure, and information system management 2) Development of a interactive, online information service for the municipality of Puck by designing a computer system hosting the WaterPuck service, which is necessary to clearly assess the impact of farms on the conditions of the study area (i.e., the commune of Puck), and data will originate from monitoring activities of project partners, data archives, publications, publicly available data, and the results of numerical model runs. All data have to be collocated with digital elevation and digital terrain models of the region.
Discussion
There are several possibilities of using operating systems that assess the impact of pollutants on water quality in order to increase and develop the R&D sector and stimulate the private sector in research activities: -Providing knowledge about sustainable usage of water resources by modeling the surface water and groundwater percolation (and using it for future predictions) and taking into account climate change (e.g., precipitation change). -Help in understanding the ecosystem and sustainable management of surface water, groundwater, and land use. -Environmental protection agencies can also use these tools to address the pollution source that will result in a more efficient monitoring system. -Developing the numerical methods controlling the environmental status of the surface water, groundwater, and seawater enables for effective environment management and raising of novel and innovative practical solutions in Europe and rest of the World. Implementing WaterPUCK Service will: -Help local governments decide where certain investments should be located or whether the permission or license for the investment should be given. -Significantly improve the management of natural resources and reduce losses resulting from declining revenues; developed solutions can be applied in other municipalities and coastal regions along the entire coastline of the Baltic Sea. -Recognize the multiple functions of agroecosystems and many services they provide in order to foster an integrated approach to natural resource management, agricultural production, and food security. -Help to predict seawater status knowing nutrient inflow to the Bay of Puck (a key Polish tourist region); therefore, tourists could plan their holidays according to the model predictions, knowing when and where harmful blooms will occur. Currently Poland is considered one of the greatest pollution makers within the Baltic Sea countries. Therefore WaterPUCK can be used by Poland to implement reporting obligations required by the European Commission, HELCOM, and the European Environment Agency to update actual knowledge.
Conclusions
The proposed solution is an innovative product on the Polish and European market. Therefore, it will increase Polish products competiveness on an international scale, improve investment conditions, and most importantly give local governments a solution for maintaining good environmental status.
The proposed service is focused on determining the current and future environmental status of the surface water and groundwater located in the Puck District and its impact on the Bay of Puck environment.
One of the great advantages of modeling is a possibility to get results quickly. It also gives us a chance to test different scenarios without its real implementation, and the cost of research is much smaller than field measurements and it allows making analysis for the future concerning specific conditions. Of course in using the results of the model there is a need to remember that this is only an imperfect representation of complex processes taking place in reality and not reality itself [42] .
To understand and manage the specific catchment area there is a need for interdisciplinary studies merging several scientific, economic, and social specializations. Hence, in order to develop the WaterPUCK concept successfully the best available scientific information and cooperation between research unit and external entities has been gathered. The Institute of Oceanology of the Polish Academy of Sciences in Sopot, the Technological University of Gdansk, the Maritime Institute in Gdansk, and the Institute of Technology and life Sciences in Falenty will exchange knowledge and good practices in order to provide tools for the Puck District that will enable it to improve the surface, ground, and seawater conditions for recent users such as farmers, fishermen, tourists, and future society. Thanks to such cooperation, monitoring and forecasting the state of the quality of surface and ground waters will improve and will be more precise and effective.
